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PURPOSE: To manufacture a plastic mirror high in light reflection factor at a low cost by 
forming a thin silver skin layer by means of silver plating after the surface of transparent 
plastic resin in a form of a plate or a film is activated so as to be coated with a surfactant. 
CONSTITUTION: A transparent polycarbonate resin in a plate form is immersed in a tin 
chloride aqueous solution for one minute, and next, it is immersed in a palladium chloride 
aqueous solution for one minute so as to be activated at its surface, so that it thereby 
adsorbs palladium having a catalytic function. Following which, a surfactant solution is thinly 
applied over the surface of the transparent resin plate, so that hydrophilic property is 
imparted thereto. A silver plating solution immediately after those such as an ammoniacal 
silver nitrate aqueous solution, a sodium hydroxide aqueous solution and a glucose aqueous 
solution are mixed by the ratio of 4:1:1 at ambient temperature equal to or more than 15° C, 
is applied over the surface of the transparent resin plate as to be left as is. By this 
constitution, after a thin silver layer has been formed, a copper protective film is formed 
thereon by a copper sulphate aqueous solution and a reducing agent solution, and back 
coating is then applied thereto so as to be sealed. 
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original precisely. 

2j¥^^ shows the word which can not be translated. 
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[Claim(s)] 

[Claim 1] The plastics mirror characterized by constituting plastic resin, the surface active 
agent applied to the plastic resin front face concerned, and the surface active agent 
concerned from a silver thin film layer formed with a silver impregnation method in the 
condition of having applied to the plastic resin front face. 

[Claim 2] The manufacture approach of the plastics mirror characterized by forming a silver 
thin film layer with a silver impregnation method after applying a surfactant on the surface of 
plastic resin. 

[Claim 3] The plastics mirror according to claim 1 which carries out activation of said plastic 
resin front face before applying said surface active agent 

[Claim 4] The manufacture approach of the plastics mirror according to claim 2 which carries 
out activation of said plastic resin front face before applying said surface active agent. 
[Claim 5] The plastics mirror according to claim 1 or 3 characterized by constituting said 
plastic resin from an ingredient which has the color tone of half milk [ transparency and 
colorlessness, coloring transparence, and ], white, or a glass color. 
[Claim 6] The manufacture approach of the plastics mirror according to claim 2 or 4 
characterized by constituting said plastic resin from an ingredient which has the color tone of 
half milk [ transparency and colorlessness, coloring transparence, and ]. white, or a glass 
color 

[Claim 7] The plastics mirror according to claim 1 or 5 characterized by using the plastic resin 
which carried out surface preparation as said plastic resin. 

[Claim 8] The manufacture approach of the plastics mirror according to claim 2 or 6 
characterized by using the plastic resin which carried out surface preparation as said plastic 
resin. 

[Claim 9] The plastics mirror according to claim 7 characterized by giving a rebound ace court 

as said surface preparation. 

[Claim 10] The manufacture approach of the plastics mirror according to claim 8 
characterized by giving a rebound ace court as said surface preparation. 
[Claim 1 1] The plastics mirror according to claim 1, 3. 5, 7, or 9 which formed said plastic 
resin tabular or in the shape of a film. 

[Claim 12] The manufacture approach of the plastics mirror according to claim 2. 4, 6, 8, or 10 
which formed said plastic resin tabular or in the shape of a film. 

[Claim 1 3] The plastics mirror according to claim 1 . 3, 5, 7, 9, or 1 1 characterized by forming 
in midair with said plastic resin, and forming a silver thin film layer in the hollow inside. 
[Claim 1 4] The manufacture approach of the plastics mirror according to claim 2, 4, 6, 8, 1 0, 
or 12 characterized by forming in midair with said plastic resin, and forming a silver thin film 
layer in the hollow inside. 

[Claim 1 5] The plastics mirror according to claim 1 , 3, 5, 7. 9, or 11 characterized by using the 
plate which has a bow side, a crookedness side, or a concave-convex side as said plastic 
resin. 

[Claim 1 6] The manufacture approach of the plastics mirror according to claim 2. 4, 6, 8, 1 0, 
or 12 characterized by using the plate which has a bow side, a crookedness side, or a 
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concavo-convex side as said plastic resin. 



[Translation done.] 
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DETAILED DESCRIPTIO N 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the plastics mirror which carries out silver 
plating to the substrate of plastics, such as acrylic resin (polymethylmethacrylate, methacrylic 
resin, PMMA) and acrylic resin which performed surface preparation (rebound ace court etc.). 
by no electrolyzing, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The glass mirror which silver was deposited in the glass 
substrate and generally formed the silver coat in one side of a transparent glass substrate as 
a mirror with the high rate of a light reflex by the silver mirror reaction which is not 
electrolyzed [ which returns the silver plating liquid containing an ammonia nature silver- 
nitrate water solution with grape sugar etc. ] is known. 

[0003] Thus, since the formed glass mirror always has the risk of the injury accompanying 
breakage, it needs careful caution for handling. Furthermore, if not much thin, since the 
handling at the time of manufacture is difficult, a certain amount of thickness is required for a 
glass plate. For this reason, in a large-sized article, weight especially increases remarkably, 
and consideration special to that haulage, installation, etc. is needed. 

[0004] For this reason, in consideration of risk of an injury, the difficulty of handling, etc. by 
breakage, the mirror which used plastic resin as the substrate is considered. In case the usual 
glass mirror is manufactured as the manufacture approach of this plastics mirror, the 
approach using the silver mirror reaction generally used is considered first. That is, this 
approach forms a silver coat by the silver mirror reaction which is not electrolyzed [ which 
returns the silver plating liquid containing an ammonia nature silver-nitrate water solution with 
grape sugar etc. ]. 

[0005] However, even if it makes this silver mirror reaction cause on a plastics front face 
unlike the case of glass, silver does not deposit on a plastics front face easily. Even if 
deposited, a deposit side will be rude and can do only a silver coat with the low rate of a light 
reflex which bloomed cloudy dully. Moreover, it will not stick to a plastics front face firmly, but 
a silver coat will separate easily in washing-in-cold-water extent. Furthermore, since plating 
liquid will be crawled and it does not spread in homogeneity even if it pours silver plating liquid 
on a plastics front face, the uniform silver coat of a large area cannot be formed. Since 
[ these / technical ] it was difficult, it was presupposed by the approach using silver mirror 
reaction that a plastics mirror could not be manufactured. 

[0006] In addition, although the attempt which applies the dispersion liquid of the silver 
granule child of colloid with the brush, and makes a plastics mirror also occurred, only the 
thing of colored low quality was made. 

[0007] For this reason, current and being used generally are the approaches of forming thin 
film layers, such as aluminum and silver, on transparent plastics by the vacuum deposition or 
the sputtering method in the inside of a high vacuum as the manufacture approach of a 
plastics mirror. 
[0008] 

[Problem(s) to be Solved by the Invention] However, as compared with the ordinary mirror 
made from glass in the mirror made from plastics which carried out in this way and was 
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manufactured, the rate^^Iight reflex is low and dark. And that^^^hole tends to be made 
etc. has more people by whom it is used as a reflector than the utilization as a mirror, in order 
to receive the impression of inferior goods (low quality). Furthermore, in manufacture by these 
approaches, expensive equipment is needed and there is a problem that a manufacturing cost 
becomes high. 

[0009] While this invention was made in view of said trouble and being able to manufacture it 
easily by low cost, it aims at offering the plastics mirror and its manufacture approach of high 
quality with the lightweight and safe high rate of a light reflex. 
[0010] 

[Means for Solving the Problem] In order to solve said technical problem, the plastics mirror 
of this invention constitutes plastic resin, the surface active agent applied to the plastic resin 
front face concerned, and the surface active agent concerned from a silver thin film layer 
formed with a silver impregnation method in the condition of having applied to the plastic resin 
front face. 

[0011] The manufacture approach of the plastics mirror of this invention forms a silver thin 
film layer with a silver impregnation method, after applying a surfactant on the surface of 
plastic resin. 

[0012] In addition, before applying a surface active agent, activation of the plastic resin front 
face may be carried out. 

[001 3] As an ingredient of plastic resin, the ingredient which has the color tone of half milk 
[ transparency and colorlessness, coloring transparence, and ], white, or a glass color can be 
used. Plastic resin may use what carried out surface treatment. As this surface treatment, a 
rebound ace court is desirable. 

[0014] plastic resin — the shape of tabular or a film — also forming — it is good and good 
also as the configuration which forms in midair and forms a silver thin film layer in the inside, 
and a tabular configuration which has a bow side, a crookedness side, or a concavo-convex 
field. 

[0015] By applying a surfactant, a hydrophobic front face wears a hydrophilic property on a 
plastic resin front face, and it spreads in homogeneity, without crawling silver plating liquid on 
a resin front face. For this reason, a uniform silver coat layer can be formed in a resin front 
face. 

[0016] Moreover, if activation of the resin front face is carried out before applying a 

surfactant, it will become easy to give silver plating. 

[0017] 

[Function] Although various kinds of plating etc. was used and creation of a plastics mirror 
was tried in order that this invention person might make a plastics mirror with the high rate of 
a light reflex which had not come out to a world until now, the plastics mirror with the high 
rate of a light reflex was not obtained. It was not easy for this main cause to plate to 
homogeneity on a resin front face, since the front face of plastic resin has hydrophobicity 
therefore, and it was not able to obtain the high rate of a light reflex. 

[0018] Even if silver did not deposit in a plastics side easily unlike the case of glass even if it 
made the silver mirror reaction which is not electrolyzed [ which returns the silver plating 
liquid containing an ammonia nature silver-nitrate water solution with grape sugar etc. ] cause 
on a plastics front face, but deposited, only the silver coat with the rate of a light reflex it is 
rude and low which bloomed cloudy dully was made. Moreover, it did not stick firmly but the 
silver coat has separated easily in washing-in-cold-water extent. Furthermore, silver plating 
liquid will be crawled on a plastics front face, and was not able to form the uniform silver coat 
of a large area. 

[0019] Then, as a result of this invention person's trying various experiments, after applying a 
surfactant on the surface of plastic resin, the data that the plastics mirror of high quality 
comparable as a glass mirror with the high rate of a light reflex could be made by the very 
easy method of forming a silver thin film layer with a silver impregnation method became clear. 

[0020] It was quality and the plastics mirrors manufactured by the approach of this this 
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invention were the high reriection factor which was not able to b^^tained at all in the 
plastics mirror manufactured with the plastics mirror manufactured with the application of the 
conventional silver mirror reaction as it is. or the conventional vacuum evaporation technique, 
and a thing which has a property almost equivalent to a glass mirror. Thus, it is thought that it 
depends future research on the following reason according to an artificer s etc. presumption 
although an academic break through of the cause that the plastics mirror of the high quality 
which was not acquired by the conventional approach came to be obtained by the approach of 
this invention is indispensable again. 

[0021] That is. the hydrophobic property on the front face of plastics can be made into a 
hydrophilic property by applying the water solution containing a surface active agent to a 
plastic resin front face. The surfactant has a non-dense water space and a hydrophilic part in 
the same molecule. For this reason, a surfactant sticks to a plastic resin front face with a 
hydrophobic property by the non-dense water space. Consequently, the hydrophilic part of a 
surface active agent is located outside from a plastic resin front face. Since the hydrophilic 
part of a surface active agent has the property to spread a water solution in homogeneity on 
a plastics front face, if silver plating liquid is poured out in this condition, it will spread in 
homogeneity, without crawling. 

[0022] However, since a surface active agent blocks the silver mirror reaction on the front 
face of plastic resin, the concentration of the surface active agent in the water solution to 
apply must be low concentration as much as possible. For this reason, when silver plating 
liquid applies the water solution which contains in homogeneity the surface active agent of 
concentration by which breadth and silver mirror reaction are not blocked, a uniform silver 
coat layer can be formed in the plastic resin front face of a large area. 

[0023] By in addition, the silver mirror reaction which is not electrolyzed [ which returns the 
silver plating liquid containing an ammonia nature silver-nitrate water solution with grape 
sugar etc. in the approach of this invention ] In depositing silver on the surface of plastic 
resin and making a silver thin film form If the plastic resin which carried out the rebound ace 
court beforehand is used, when the complex ion of the silver in an ammonia nature silver- 
nitrate water solution will be returned with grape sugar, A silver deposit reaction can tend to 
advance in respect of the rebound ace court of plastic resin, a silver coat can stick to a 
rebound ace court side firmly, and the mirror of high quality comparable as a glass mirror can 
be made. 

[0024] The solution which added the silica sol etc. other than the silane coupling agent is 
used for rebound ace court processing. Since a silica (Si02) is the principal component of a 
presentation of glass, it is a little near on the surface of glass. [ of the front face of the 
acrylic resin which carried out the rebound ace court ] Therefore, in case the complex ion of 
the silver in an ammonia nature silver-nitrate water solution is returned with grape sugar, a 
silver deposit reaction tends to advance in respect of a rebound ace court, and adhesion of a 
silver coat is good. 

[0025] In order that the silver mirror reaction which is not electrolyzed [ which returns the 
silver plating liquid which contains an ammonia nature silver-nitrate water solution as surface 
preparation with grape sugar etc. ] may make it easy to happen on the surface of plastic resin 
in addition to a rebound ace court, there are some which are processed chemically. For 
example, there are activation by silica film coating, a palladium salt, etc.. etching processing by 
chromic acid mixture, plasma treatment, low reflective coating, etc. 
[0026] The thing of not only a transparent and colorless thing but a half milk [ coloring 
transparence and ], white, or a glass color is sufficient as the color tone of plastic resin. Since 
coloring is crossed to the whole resin, the front face of resin is hardly influenced by coloring. 
Therefore, the silver plating of colored resin can form a good silver coat as well as the case of 
transparent and colorless resin. 

[0027] The plastics mirror manufactured by silver mirror reaction by transparent and colorless 
resin gives the impression which the yellow taste cut slightly as compared with a glass mirror. 
This reason is because it is the thin azure which glass itself has. Therefore, if the resin of the 
glass color of a color tone comparable as glass is used, manufacture of a glass mirror and the 
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plastics mirror of the completely same color tone is possible. 
[0028] Furthermore, the plastics mirror manufactured by the resin colored thin various colors 
gives the impression which settled down as compared with the case where a mirror image is 
seldom conspicuous and colorlessness. Plastics is easy to color compared with glass. This 
new colored type of mirror can be manufactured easily. 

[0029] Plastics is easier to process various configurations than glass. The mirror of the 
configuration of the mirror of the configuration which is not a flat surface, for example, 
cylindrical, a semi-sphere side, etc. is difficult in vacuum deposition. Since wet silver plating 
liquid is a solution, it can be manufactured regardless of the configuration of plastics. In 
vacuum evaporationo, of the impossible globular form interior can also be manufactured 
easily. 
[0030] 

[Example] Hereafter, the plastics mirror and its manufacture approach of this invention are 
explained. 

[0031] This invention realizes the plastics mirror which was excellent with the simple means, 
and its manufacture approach, and explains three concrete examples below. 
[0032] First, the 1st example is explained below. 

[0033] Polycarbonate (PC) resin transparent as plastic resin is used, and a transparence plate 
(0.25mm in thickness. 0.5mm, 1.0mm. and 2.0mm) is fabricated by this resin. 
[0034] As a water solution for carrying out activation, a tin(II) chloride water solution (what 
added HCI and 1ml to SnCI2 and 1.0 g/l 37%), and a palladium-chloride water solution (what 
added 37%HCI0.1ml to PdCI2 and 0.1 g/l) are used. 

[0035] The solution (henceforth a "surface-active-agent solution") which thinned 0.7ml (for 
example, mama lemon LION, Inc.) of detergent for kitchen which contains these surface active 
agents 27% in 1 1, of water is used, using a linear-alkyl-benzene system, alkyi ether sulfate 
sodium, etc. as a surface active agent. 

[0036] The ammonia nature silver-nitrate water solution AgN0317 with ammonia superfluous 
as silver plating liquid - 51 g/l (A liquid), sodium-hydroxide water-solution NaOH40 g/l (B 
liquid), and grape-sugar water-solution C6H 120630 g/l (C fluid) are used. 
[0037] The ammonia nature silver-nitrate water solution with superfluous ammonia used here 
is made as follows. Aqueous ammonia is gradually added to a silver-nitrate water solution, 
precipitate generates, aqueous ammonia is added until precipitate disappears again, and 
further, dark aqueous ammonia (28%) is 1 4-ml/l-added. and is made. In silver-nitrate 17 g/l, 
dark aqueous ammonia (28%) will be added 28 ml/I in all. 

[0038] The manufacture approach of the plastics mirror applied to this example using the 
above ingredient is explained. The transparence plate of polycarbonate resin is first dipped in 
a tin(II) chloride water solution for 1 minute, subsequently to a palladium-chloride water 
solution, is dipped for 1 minute, activation is performed to a transparence plate front face, and 
the palladium which has catalyst ability in this front face is made to adsorb. Next, a surfactant 
solution is thinly applied to a transparence plate top face. This hangs down a surfactant 
solution from the transparence plate upside put on the flat surface, or sprays it with an 
atomizer, and is performed. It comes to spread smoothly, without a transparence plate front 
face's coming to have a hydrophilic property, and crawling silver plating liquid on a 
transparence plate front face by this, in order that a surfactant may **** a hydrophilic part 
outside and may stick to a hydrophobic transparence plate front face. However, since a 
surfactant also has the operation which bars plating, the coverage of a surfactant solution is 
minimized. 

[0039] Subsequently, said A liquid, B liquid, and C fluid are mixed at a rate of 4:1:1 with the 
room temperature of 15 degrees C or more, and the mixed liquor (silver plating liquid) 
immediately after mixing is put on the top face of the transparence plate with which it was 
applied to the surfactant solution, and is left. Without an operation of a surfactant crawling on 
the transparence plate top face, uniform **** (silver thin film layer) is made to homogeneity 
by breadth, and is made by this silver plating liquid by silver mirror reaction on that front face. 
In order to protect this silver thin film layer, a copper protective coating is formed on it with a 
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coppeKlI) sulfate waterrofution and a reducing-agent solution (ziffc powder suspension), and 
the seal of the backing coating is applied and carried out further. 
[0040] When the plastics mirror manufactured as mentioned above was seen from the 
polycarbonate resin side side, its rate of a light reflex was high, and it turned into a mirror in 
which an image is reflected vividly. 

[0041] In addition, a silver coat becomes thick, the rate of a light reflex also becomes high so 
that it is high, but since a silver nitrate is an expensive reagent, it may consider profitability 
and, as for the concentration of the silver-nitrate water solution in an ammonia nature silver- 
nitrate water solution with superfluous ammonia, may repeat silver plating 2 times or more by 
thin concentration. 

[0042] Although tabular resin was used as plastic resin in the above example, the resin formed 
not only tabular but in the shape of a film is sufficient. Also in this case, a plastics mirror can 
be easily fabricated like the case of said resin plate. As thickness of this film, it is 0.02mm - 
about 0.5mm. In addition, it is good by other thickness. 

[0043] And when using this film as a mirror, in order to maintain a film plane at a flat surface, 
the back plate for support is stuck on a background. Or it sticks on the wall surface of a 
building etc. as it is. 

[0044] Moreover by the above, a plastics mirror with the high rate of a light reflex can be 
manufactured now by low cost very easily. 

[0045] And a plastics mirror is lightweight compared with the mirror of glass, and safe. [ be / 
no worries about breakage by the impact / and ] Furthermore, since it is lightweight and safe, 
it is the optimal as a mirror body attached in the covering device medial surface of the 
compact container filled up with cosmetics. Moreover, it is very useful as a mirror installed in 
the wall surface of a very difficult large area etc. in a glass mirror. It can attach with the 
sensation which sticks wallpaper in a film-like plastics mirror especially, and is useful. 
[0046] Moreover, since the plastics mirror of this example can be bent to the freedom after 
manufacture, it can be easily attached in the curved wall surfaces, such as a circular column 
of a building, the wall surface which lenticulated, and is very useful. 

[0047] In addition, activation may be omitted in said manufacture approach. In this case, 
although the rate of a light reflex of the manufactured plastics mirror is somewhat inferior, it 
can make as a mirror practical enough. When especially polycarbonate resin is used, a plastics 
mirror with the comparatively high rate of a light reflex can be made. 

[0048] Moreover, although "the mama lemon (UON. Inc.)" which considers as a linear-alkyl- 
benzene system, alkyi ether sulfate sodium, etc. which are an anion system surface active 
agent as a surface active agent, and contains these surface active agents 27% was used in 
this example, even if it uses other detergent for kitchen and other surface active agents, the 
same operation and effectiveness can be done so. As an anion system surfactant, as a cation 
system surfactant, a primary amine, a quaternary ammonium compound, etc. can use a 
polyoxyethylene derivative, sugar ester, etc. as a non-ion system surfactant, and soap (alkali 
salt of a fatty acid), alkylnaphthalenesulfonate, etc. can use a high-class alkylamino acid etc. 
as an amphoteric surface active agent. 

[0049] Moreover, although polycarbonate resin was used as plastic resin in this example, they 
are not only this but polyvinyl chloride (PVC) resin, methacrylic (PMMA) resin, polystyrene 
(PS) resin, and acrylonitrile. - Styrol copolymer (AS) resin and the other resin which can be 
formed in various kinds of transparence can be used. 

[0050] Although thickness (0.25mm, 0.5mm. 1.0mm. and 2.0mm) of the plate was used as a 
plastic resin plate In this example, even if it uses the plates (for example, plate thicker than 
2.0mm etc.) of other thickness, said same operation and effectiveness can be done so. 
[0051] Furthermore, although said example explained the plate of plastic resin to the example, 
not only a plate but a plastic film may be used. As this plastic film, the film which consists of 
cellulose types, such as polyamide system films, such as polyester system films, such as 
polyoiefine system films, such as polyethylene (PE) and polypropylene (PP), polyethylene 
terephthalate (PET), and polybutylene terephthalate (PBT). nylon 6. Nylon 66, and Nylon 1 2. 
the poly nitrocellulose, and Pori cellulose acetate (OA), polyvinyl alcohol (PVA). etc. can be 
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used. 

[0052] Next, the 2nd example is explained. 

[0053] In this example, polycarbonate resin transparent as plastic resin is used, and a plate 
(0.25mm in thickness, 0.5mm, 1.0mm, 2.0mm, 3.0mm, and 4.0mm) is formed by this resin. 
[0054] The surfactant solution same as a surfactant as said 1 st example is used. 
[0055] The ammonia nature silver-nitrate water solution AgNO310 with ammonia superfluous 
as silver plating liquid - 1 7 g/l (A liquid), sodium-hydroxide water-solution NaOH40 g/l (B 
liquid), and grape-sugar water-solution C6H 120630 g/l (C fluid) are used. 
[0056] In order to carry out activation, hybrid model catalytic liquid is used here. A dilute- 
hydrochloric-acid water solution (what added water to 20-200ml of HCI(s) 37%. and set the 
whole to II.). mixed-catalyst liquid (what added HCI to 60-320ml. added 1g and SnCI2.2H20 
for PdCI2 to 22-50g, and water 37%, and set the whole to 1 1.), and accelerationHzed liquid 
(what added 40g of sodium hydroxides to 1 1, of water) are used. 

[0057] The ammonia nature silver-nitrate water solution with superfluous ammonia used here 
is the same as that of said 1st example almost, namely. — until it adds aqueous ammonia to a 
silver^nitrate water solution gradually, precipitation generates and precipitation disappears 
again — aqueous ammonia — adding — further — dark aqueous ammonia (28%) — this 
volume — in addition, it made. It means adding dark aqueous ammonia (28%) 28 ml/1 in all in 
silver-nitrate 17 g/l. 

[0058] A plastics mirror is manufactured by the same manufacture approach as said example 
using the above ingredient. 

[0059] After dipping polycarbonate resin in a dilute-hydrochloric-acid solution about 10 
seconds, it dips in mixed-catalyst liquid for 2 to 3 minutes. Furthermore, the palladium which 
has catalyst ability in a resin front face is made to adsorb by dipping in acceleration-ized 
liquid for 5 minutes, and washing in cold water. 

[0060] Next, a surfactant solution is thinly applied to the plate of polycarbonate resin. This 
hangs down a surfactant solution from an upside like the 1st example, or sprays it with an 
atomizer, and is performed. Thereby, a plate front face comes to have a hydrophilic property, 
and silver plating liquid comes to spread smoothly. The coverage of a surfactant solution is 
minimized. 

[0061] Subsequently, said A liquid, B liquid, and C fluid are mixed at a rate of 4:1:1 with the 
room temperature of 1 5 degrees C or more, and the silver plating liquid immediately after 
mixing is put on the top face of the plate with which it was applied to the surfactant solution, 
and is left. A silver coat layer uniform on breadth and its front face is made as for this silver 
plating liquid to homogeneity on the plate top face. A copper protective coating is formed on 
this silver coat layer, and the seal of the backing coating is applied and carried out. In 
addition, in order to thicken a silver coat, silver plating is repeated 2 to 3 times. 
[0062] The plastics mirror manufactured as mentioned above can do so the same operation 
as said 1 st example, and effectiveness. 

[0063] Although transparent polycarbonate resin was used in the above example, as the color 
tone, it cannot restrict transparently and colorlessly, but the resin which has other color 
tones, such as coloring transparence and a glass color, can also be used. 
[0064] Activation may be omitted in the manufacture approach in said each example. In this 
case, although the rate of a light reflex of the manufactured plastics mirror is somewhat 
inferior, it can make as a mirror practical enough. 

[0065] Moreover, as plastic resin, they are polycarbonate resin, polyvinyl chloride (PVC) resin, 
methacrylic (PMMA) resin, polystyrene (PS) resin, and acrylonitrile. - Styrol copolymer (AS) 
resin and various kinds of other resin can be used. 

[0066] Although the plate with a thickness of 0.25mm - 4.0mm was used as a plastic resin 
plate in this example, even if It uses the plates (for example, plate thicker than 4.0mm etc.) of 
other thickness, said same operation and effectiveness can be done so. 
[0067] Next, the 3rd example is explained. 

[0068] In this example, the acrylic resin (polymethylmethacrylate, methacrylic resin, PMMA) 
which carried out the rebound ace court as plastic resin is used A plate (0.5mm in thickness. 
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1.0mm, 2.0mm. 3.0mm. ^^m. and 5.0mm (other board thicknes^^ufficient)) is fabricated by 
this resin, and a rebound ace court is carried out with the coating liquid containing a silane 
coupling agent etc. 

[0069] The surface-active-agent solution which thinned 0.3-2.0ml of detergent for kitchen 
which contains these surface active agents 27% in II. of water like said 1st example as a 
surface active agent, using a linear-alkyl-benzene system, alkyi ether sulfate sodium, etc. is 
used. 

[0070] As silver plating liquid, the ammonia nature silver-nitrate water solution AgN037 - 34 
g/l (A liquid), sodium-hydroxide water-solution NaOH20 g/l (B liquid), and grape-sugar water- 
solution C6H12063-15g/L (C fluid) are used. 

[0071] The ammonia nature silver-nitrate water solution used here is the same as that of said 
1st example almost, namely, — until it adds aqueous ammonia to a silver-nitrate water 
solution gradually, precipitation generates and precipitation disappears again — aqueous 
ammonia — adding — further — dark aqueous ammonia (28%) — almost — this volume in 
addition, it made. It means adding dark aqueous ammonia (28%) 56 ml/1 in all in silver-nitrate 
34 g/l. 

[0072] A plastics mirror is manufactured by the same manufacture approach as said example 
using the above ingredient. 

[0073] A surfactant solution is thinly applied to the rebound ace court plate of acrylic resin. 
Like said example, this is hung down from an upside, or is sprayed with an atomizer, and is 
performed. In the case of the rebound ace court plate of the acrylic resin of a large area, it 
sprays with an atomizer. Thereby, a rebound ace court plate front face comes to have a 
hydrophilic property, and silver plating liquid comes to spread smoothly. The coverage of a 
surfactant solution is minimized. That is. it limits to the minimum amount to which a surfactant 
solution may spread in homogeneity on a rebound ace court plate front face. 
[0074] Subsequently, said A liquid, B liquid, and C fluid are mixed at a rate of 1:1:1 with the 
room temperature of 15 degrees C or more, and the silver plating liquid immediately after 
mixing is put on the top face of the rebound ace court plate with which it was applied to the 
surfactant solution, and is left. In the case of the rebound ace court plate of a large area, A 
liquid, B liquid, and C fluid are sprayed the said volume every with an atomizer, and it mixes on 
a rebound ace court plate in it. The case where blasting, the case where A liquid is sprayed 
after that, and three liquid are previously sprayed [ each liquid ] for B liquid and C fluid 
simultaneously is possible for the sequence of a blasting case to the rebound ace court plate 
of this large area. 

[0075] A silver thin film layer uniform on breadth and its front face is made as for silver 
plating liquid to homogeneity on the rebound ace court plate top face. A copper protective 
coating is formed on this silver thin film layer, and the seal of the backing coating is applied 
and carried out. In order to thicken a silver coat, silver plating is repeated 2 to 3 times. 
[0076] Since the rebound ace court of the front face of resin was carried out while being able 
to do so the same effectiveness as said 1st and 2nd examples, the mirror in which a front 
face cannot get damaged easily can be made from the plastics mirror manufactured as 
mentioned above. 

[0077] Since the optical property is excellent, the plastics mirror using the rebound ace court 
plate of acrylic resin is very useful for the back light lighting of a liquid crystal display. 
[0078] In addition, any of one side and both sides are sufficient as rebound ace court 
processing of the acrylic resin in this example. 

[0079] Moreover, as a color tone of a plastics mirror, you may color it not only colorless 
transparence but half milk and a glass color, and other colors. If the rebound ace court plate 
of the acrylic resin of a glass color is used especially, the color tone of a plastics mirror can 
make it the same color tone as a glass mirror. The mirror new type which gives the impression 
different from a transparent glass mirror, such as giving the impression which was seldom 
conspicuous and settled down from the case where it is colorlessness. can be made from 
considering as various kinds of coloring mirrors, such as half milk, a thing colored other colors, 
and a thing which changed the shade, besides this. [ of the mirror image ] 
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[0080] moreover — alt^P^h acrylic resin was used as plastic r^^Mn this example — not 
only this but polyvinyl chloride (PVC) resin, polycarbonate resin (PC), polystyrene (PS) resin, 
and acrylonitrile - Styrol copolymer (AS) resin and the other resin which can be formed in 
various kinds of transparence can be used. 

[0081] Furthermore, although the rebound ace court plate of acrylic resin was used as an 
ingredient of a plastics mirror in this example, the plastic resin of the silica coat in which the 
thin film of an inorganic substance not only like this but glass was formed, the plastic resin 
which carried out etching processing by chromic acid mixture, the plastic resin which carried 
out plasma treatment in order to carry out hydrophilization, the plastic resin which carried out 
low reflective coating in order to stop the surface reflected light can be used. 
[0082] Here, in the case of the plastic resin of a silica coat, since this coating can be 
performed in a low-temperature process, heat treatment is not needed. For this reason, 
coating can be performed also at the time of the moldings formed in the complicated 
configuration with plastic resin, without affecting that moldings with heat. Moreover, like the 
case where surface hardness increased with this silica coat, and a rebound ace court is given, 
it excels in abrasion-resistant **** and can consider as the plastics mirror in which a front 
face cannot get damaged easily. By giving this silica coat, even if it does not carry out 
activation by the palladium salt, silver plating can be carried out finely. In a rebound ace court, 
activation is unnecessary similarly. 

[0083] in the case of the plastic resin which carried out low reflective coating, the reflected 
light in a front face is controlled, light transmittance is raised to it, light is reflected only in 
respect of a silver coat, and an image is at a duplex — ^Mc** — there are nothings and clear 
vision nature improves (the sensibility which looked at the mirror is good). In addition, low 
reflective coating means carrying out the three-layer coat of the thin film layer of the mineral 
matter which has a refractive index sufficiently higher than a base material and a low 
refractive index to a base material front face, and controlling specular light nearly thoroughly. 
[0084] Moreover, although each above example explained the case where a plate-like mirror 
was fabricated with plastic resin to the example, since plastic resin can change the 
configuration freely, it can fabricate the thing of various kinds of configurations. For example, 
the thing of a configuration with many concavo-convex sides, the thing which has many slots 
in a front face, the thing which has many semi-sphere holes in a front face, the thing of the 
configuration which breaks and has the curved field, the thing of a semi-sphere, a spherical 
thing, etc. can fabricate easily. If the above-mentioned manufacture approach is used also in 
this case, the silver plating liquid which is a liquid can make the mirror of concordance and a 
uniform silver coat into the part of all configurations. 

[0085] for this reason — for example, when using it as a back undershirt mirror (Japanese 
Patent Application No. No. 24491 1 [ 58 to ]) for seeing the flank back and anterior part lower 
part of an automobile, the mirror which usually looks at back, and the mirror which looks at a 
lower part can fabricate the mirror which made one the field which looks at back, and the field 
which looks at a lower part, if the plastics mirror of this example is used, respectively, 
although constituted by the thing of an exception object. And although these fields are 
mutually crooked in the convex of small radius of curvature, the field which looks at a lower 
part is further connected to the convex of radius of curvature with the big field which looks at 
back at one at it and a configuration is complicated, according to the manufacture approach 
of each of said example, a back undershirt mirror can be manufactured easily. Moreover, the 
semi-sphere mirror for the guide of the light of a microscope, a cone column-like mirror, etc. 
can be manufactured easily. Furthermore, it is also easy to form a silver thin film layer in the 
medial surface of the hollow objects (for example, a sphere, the ornament of a doll, etc.) from 
which the interior became **** with the cavity with plastics etc., and to make the mirrors 
(sphere mirror etc.) of a hollow object. 
[0086] 

[Effect of the Invention] As explained in full detail above, according to the plastics mirror and 
its manufacture approach of this invention, moreover, a plastics mirror with the high rate of a 
light reflex can be manufactured now by low cost very easily. 
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[Translation done.] 
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ran (ffe©«;f-CfeJ:t,») ©«^fiRffJly. 
> i^SiJ??*^t? 3 - r- ^ > i^iST K =3 - h -r -S, 
[0069] l?MrSttSiJi t--Cttmiiell 1 ^il«?!l<!:l§l« 

6©l?Br§tt^J*27%^tP#BlffflZ5W'IO. 3-2 .Oml % ^ r 

[ 0 0 7 0 ] 88^ 7 »T>*^Ti4iiBSB* 

^AgNO,7~34q/l (Affi) i*K{t:^ h y -i? A* 
^NaOH20fl/l (B?K) it/K-^iHTK^^C.HwO 50 
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[ 0 0 7 1 ] c crffiffl-rsr >*-rsi8^*^« 

7iili (28%) ^aiSISl^mrf^oyt. I8^34q/1 
©JS^»:^giJf ?ST>*-r* (289«) *56ml /IJJOi 

[0 072] «±©l5tiS=&fiML.rl5i2llife«^lo»ll©« 

[ 0 0 7 3 ] r i7 y ;^8}B1©.'^- K n - h «tc|?fflSi4 

i<mm<Dr V }\^mm<o^^- k^- h«©«-&{csjs?>: 
[0074] y^t^r. BuiBA^. BmRifcm^isrcv. 

±©^S-C1 : 1 : l©fy^-Cjg^t>. 2g^b/cii:^© 
ggy 5.+jS*#S?§i4??fiJ?S^©^^&5nfc>'N- Ka- h 
«©±ffi{c©-&, jjSg-r-S. :A:Ha©>'^- Kn- hS© 

a©^N- K3- h«CCSjS*?>C»ffWJi^©Jl#«. B 
m^t. 3o©^;£|S]^K;?>C#ffWS»^*inItfe-C* 
[ 0 0 7 5 ] IB^ +vKtt>'N- Kn- K^iMTi^— tc 

[0076] JW±©j:^ccLT:Sigi/fc:/5::^^f 
•c« . wfen 1 so^ig 2 ^sfepii i i§iii©5gim*^-r ^. c 

[0 07 7] Td7 l;;^^Hg©^^- K=i- hffi^ffll^fc:/ 
^x^-^ i;^»7l&lf14*5gnri.i-2.©-C. ®S7=-fX:r 

[0 07 8] ttia^ ^slJteWcfcw-sr y ;^«fli©/^ 

[0 07 9] $.tc. i'mo&mtLXit. m 

fecfc(,^ !^K::</-7;^fe©Ti'y;H^Bi©-'^- K=J-hffi 

cfessfc-r-sci^it?**. c*iim^i>. as© 
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[0 08 0] ^fc. :^mmm^\it:f'7::^^yi7mmtL 

b'-;u (pvc) mm. ^^vtj-^^-hmm (p 
c) . (PS) mm. t^upj^^f uju - 

:^^u-)v±t^^i^ (AS) mm. "tcom&mo&m 

[0 08 1 ] $6CC. 

l4<J:brT^';^i/«SJli<D>'>-K 3 -^h soffit i/c5&s, c 10 
v^:y{f!imLft':f^:;k^v{:^mm'^. «7K{fc?it^/c 

mm^mmr^c 1 1^^^ ^« 

[0082 ] ccr. ly')tfzi-V(D-:f^7s^v ^mm 

m'vwmrj:nm(rcmfS,^rifcmmo:>t^i^. ^com^ 20 

[0083] t&rni^^-v- >yL/cr/^X^ ^ ^gSflg 
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[0 08 4] */c. y±C>SSISSfi«|-C{i. 

^^yTs^f-vi^mm^t'tmm^U&liC^^hCti)^ 

v^^fc^. &m<omm<o i>(D^fSMv^ m^\t. 

[0 08 5] c<Dfc^. m^^:iswiM(omm&yjtm^ 

2449 1 1-^) tux^mr^m^. mmkiy^^h 
^^-t T^f^^^ 5 ^ - <!: ti-ens WO *> otc j: 

W'PABcommm) (Dmmm^chmmmm^mf&Lx 

[0086] 



